Laser-based manufacturing has increased dramatically in many different industries with unprecedented precision, efficiency and variety in materials processing \[[@B1-materials-13-02800]\]. High flexibility, efficiency, reproducible adjustability of processing parameters, and excellent quality of processed products are the main advantages that are provided by the laser-based technologies, which have opened the door to previously non-existent processes like direct metal deposition, laser sintering and melting, and laser powder welding \[[@B2-materials-13-02800],[@B3-materials-13-02800],[@B4-materials-13-02800]\].

This Special Issue concerns the application of the laser technology to welding advanced materials and dissimilar joints, along with additive fabrication, material trepanning, composite pre-treatment, surface treatment, and laser component fabrication. The aims of the papers of this Special Issue are to raise the scientific and technical attention and interest for laser material processing. In more detail, the presented papers deal with the following subjects.

The hybrid laser-MAG (metal active gas) welding process of twinning-induced plasticity and dual-phase steels with austenitic stainless steel (AISI316) was simulated by means of a thermo-mechanical model, which was developed using the finite element method \[[@B5-materials-13-02800]\].

The microstructural and mechanical properties of laser--tungsten inert gas hybrid welding of Mg alloy sheets for automobiles were investigated including AZ31 and ME21, AZ31 and AZ31, ME21 and ME21 \[[@B6-materials-13-02800]\].

The thermal efficiency analysis of the Laser-Assisted Plasma Arc Welding of AISI 304 Stainless was related to the melting efficiency for different sizes of the heat sources \[[@B7-materials-13-02800]\].

Titanium and Aluminum alloys were welded using the so-called off-set technique. The effects of focus and off-set distance of the laser beam on the weldability of grade 5 titanium to 6061 Aluminum alloy dissimilar butt weld were assessed \[[@B8-materials-13-02800]\].

The 10-mm thick high-yield-point steel S700MC was tested for disc laser welding for single- and double-sided welding \[[@B9-materials-13-02800]\].

A concise index of some governing factors with a potential operational use was proposed for Inconel 718 laser powder bed fusion. It was called volumetric energy density \[[@B10-materials-13-02800]\].

Samples of a WC/Co/Cr composite powder were fabricated and characterized in terms of density, defects, microstructure and hardness \[[@B11-materials-13-02800]\].

A comprehensive numerical model for the process of laser-assisted deposition of Aluminum alloy 2024 was built to assess the most effective reference shape to feed the simulation as a function of the governing factors in advance \[[@B12-materials-13-02800]\].

The applicability of laser-assisted synthesis for producing high-density Cu-Al-Ni alloys with shape memory characteristics was studied with the goal of further development towards a method of additive manufacturing of large-sized Cu-based shape memory alloys \[[@B13-materials-13-02800]\].

Laser surface transformation hardening of AISI 4130 was investigated by a Nd:YAG pulsed laser. Laser focal height, pulse width, scanning speed, and power varied during the experiments \[[@B14-materials-13-02800]\].

Laser shock processing was utilized to strengthen the cavitation erosion resistance of austenitic stainless-steel laser weldments \[[@B15-materials-13-02800]\].

A semi-water-immersed laser micro-trepanning process was investigated with alumina ceramics as the target material. The performance was assessed and compared with the direct laser trepanning method \[[@B16-materials-13-02800]\].

An experimental investigation of the machining performance of the direct and chemical-assisted picosecond laser trepanning of single crystalline silicon was conducted to assess the machining method \[[@B17-materials-13-02800]\].

Using different laser sources, a composite aerospace prepreg system underwent laser-based bonding pre-treatment with analytical tests and after-bond mechanical testing to determine the bonding ability of the specimen treatment \[[@B18-materials-13-02800]\].

The silica is widely applied in the modern laser system. A highly-efficient and low-damaging lapping process model was presented for the optimization of the finishing operation of silica \[[@B19-materials-13-02800]\].
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